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Abstract: "Effort" thrombosis, also called the Paget
Schroetter syndrome or primary thrombosis of the 
upper extremity, has been well documented in the 
literature. However, in our review of the United 
States, Canadian, and British literature, we found 
only 52 cases in which it was related to sports partici
pation. We report a case of axillary and subclavian 
vein "effort" thrombosis in a young woman athlete, 
who was predisposed to thrombosis by all three pos
tulates of the Virchow triad: namely, (1) stasis caused 

Thrombosis ofthe axillary vein is rare, accounting 
for less than 2 percent of all deep venous throm
boses. I It has been classified into primary and sec
ondary thrombosis. 

Primary thrombosis, or "effort" thrombosis as 
it is more commonly called, is a result of direct 
trauma to the vein, or it occurs spontaneously. It 
has been called "effort" thrombosis because it is 
usually preceded by a forceful exertion of the up
per extremity. I The four most common sports that 
have been associated with it are baseball. gymnas
tics. tennis. and weightlifting (Table I). The pos
tulated etiology of spontaneous "effort" thrombo
sis includes forceful hyperabduction of the 
shoulder, causing stretching of the axillary vein. 
or the Valsalva maneuver during vigorous exer
tion. causing overdistention of the vein. Both 
cause an intimal tear that promotes venous 
thrombosis. 

Secondary thrombosis of the upper extremity 
can be caused by a variety of disorders including 
congestive heart failure. dehydration. polycythe
mia, sickle cell disease, oral contraceptives. anti-
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by constriction from a cervical rib, (2) increased co
agulability as a result of oral contraceptive use, and 
(3) vessel wall injury because of competitive softball 
participation. 

Of the available therapeutic plans, we believe that 
athletes with "effort" thrombosis should have aggres
sive treatment that is initiated as early as possible to 
prevent swelling, tingling numbness, easy fatigue of 
the arm, and pain on prolonged use of the affected 
extremity. (J Am Bd Fam Pract 1989; 2:208-11.) 

thrombin III deficiency, inflammatory bowel dis
ease. malignancies. superior venacaval catheters. 
and transvenous pacemakers. Thrombosis due to 
extrinsic compression is also considered second
ary. Compressions include cervical ribs. clavicular 
fractures. metastases in the axilla. thoracic outlet 
syndrome, and fibrosing mediastinitis. 

Case Report 
An l8-year-old. right-handed woman who 
played softball came to the emergency room 2 
days after the onset of swelling of her entire right 
upper extremity and pain on abduction of the 
shoulder. Her right shoulder had been aching for a 
week, but despite the discomfort, she competed in 
a softball tournament. The day following the 
game, she noticed the swelling and pain. 

She had played competitive softball and basket
ball for the past several years. and in fact. 2 years 
earlier had complained of elbow pain and tingling 
numbness in the right thumb and in the index. 
middle. and ring fingers. especially at night. This 
was diagnosed as "Little League elbow" (an avul
sion of the ossification center of the medial epicon
dyle) and treated with rest and ice compressions. 
Her history also included oral contraceptive use for 
4 to 5 months preceding her present symptoms. 
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Table 1. Reported Number of Sports-Related "Effort" 
Thrombosis of the Upper Extremity. 

Baseball 
Gymnastics 
Tennis 
Weightlifting 
Basketball 
Swimming 
Rowing 
Ice hockey 
Field hockey 
Hurdling 
Squash 
Boxing 
Golf 
Handball 
Unspecified sports 
TOlal 

7 
6 
5 
4 
2 
2 
2 
2 
1 
1 
1 
I 
I 
I 

16 
52 

On physical examination, the midann circum
ference of the right ann was 6 cm greater than the 
left, and it was wanner and tender to palpation. A 
cord could be felt in the right axilla. Normal sensa
tion and good arterial pulses were present in the 
right upper extremity. 

Her chest roentgenogram on admission to the 
hospital showed bilateral cervical ribs, but it was 
otherwise unremarkable. A right ann venogram 
(Figure 1) showed a complete obstruction of the 
axillary and subclavian veins, with numerous 
transverse venous collaterals. Laboratory tests for 
her omplete blood ount, prothrombin time 
(PT), partial thromboplastin time WIT), and fibrin 
degradation products (FDP) were nonna!. 

Following admission, the oral contraceptives 
were discontinued. Urokinase was infused in
travenously via an IB-gauge, right, long-arm 
catheter, the tip of which was kept at the distal 
end of the thrombus. PT, PTT, fibrinogen levels, 
and FDP were monitored every 6 hours, while 
urokinase was being administered. An initial 
bolus of urokinase 4000 U/kg was infu ed for 20 
minutes and then a continuous drip at 100 
U/kg/hr was maintained for B hours. After this 
infusion, a repeat venogram showed a decrease 
in the clot size; hence, the catheter tip was ad
vanced, and the urokinase drip rate was in
creased to 1600 U/kg/hr. Fifteen hours after the 
fir t venogram, a third venogram was done, 
showing some patency of the ve sel. This al
lowed the catheter tip to advance farther into 
the subclavian vein. 

The urokinase drip was continued at 1600 
U/kg/hr, and a 3000 U bolus of heparin sodium 
was given, followed by a continuous drip at 1000 
U/hr. An elevation of the coagulation tests re
quired a reduction of the urokinase rate to BOO 
U/kglhr. Fourth and fifth venograms were done at 
24 and 36 hours, respectively. A moderate-sized 
thrombus was still adherent to the vessel wall, and 
a 4-mm stenotic segment with prestenotic dilata
tion was seen in the region of the cervical rib. At 
the fifth venogram, a balloon dilatation of the ste
nosis was performed, dilating it to B mm, which 
was confirmed by ubsequent venogram. The 
catheter wa removed after 36 hours of urokinase 
continuous infusion and a final bolus of 2000 
u/kg for 20 minutes. Heparin sodium was con
tinued until the PT was raised to a therapeutic 
range by warfarin sodium, given orally. 

Lysis of the thrombus was uccessful, and the 
patient was discharged and advi cd to continue 
warfarin sodium for 3 month .. A follow-up 

Figure 1. The right upper extremity venogram done 
on admission prior to treatment with urokina~e and 
balloon angiopla ty. The arrows mark the proximal 
and distal ends of the thrombus that totally occluded 
the righlub lavian and axillary vein. Ole the nu
merous collaterals. 
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Figure 2. The right upper extremity venogram done 3 
months after urokinase therapy and before cervical rib 
re ection. There is no evidence of residual filling de
fect in the subclavian and axillary vein. A marked de
crease in the number of collaterals is een. The patency 
of the proximal balloon angioplasty site is marked by the 
single arrow. The triple arrows mark the cervical rib. 

venogram and elective right cervical rib resection 
was done in 3 months (Figure 2). One month after 
discharge, there was no swelling or venous clau
dication symptoms; however, she had numbness 
in her fingers when her upper extremity was ele
vated for a prolonged time. 

Discussion 
Even though OUT patient had two underlying 
problems that could have caused secondary 
thrombosis, namely, the cervical rib and oral con
traceptive use, the softball tournament was the 
precipitating factor, and our diagnosis was "ef
fort" thrombosis. 

This case highlights everal points applicable to 
physicians who do preparticipation ports phys
ical examinations. A hi tory of oral contraceptive 
u e, with its potential to increase coagulability, 
should make us consider the ri k versus benefit, 

when used in women athletes. This hypercoagu
lable state could be further compounded by such 
practices as precompetition weight loss by sweat
ing and restricting fluid intake. Croyle, et aP re
ported the case of a 16-year-old high-school wres
tler who suffered a massive pulmonary embolism, 
attributed to attempting prematch weight 10 s by 
dehydration. 

The site of the thrombosis is related to the sport 
played. Sports that involve hyperabduction of the 
arm (baseball pitching, gymnastics, tennis, 
weightlifting) predispose to upper extremity "ef
fort" thrombosis. Joggers, skiers, soccer players, 
and martial arti ts, 15 are predisposed to lower ex
tremity thrombosis. Hence, knowing which sport 
a patient plays will indicate those who are at risk 
for "effort" thrombosis. 

If a patient has symptoms of peri pheral neurop
athy, an examination for cervical ribs is indicated. 
Compression of the medial cord of the brachial 
plexus by a cervical rib usually causes ensory im
pairment in the ulnar nerve distribution (C8, Tl), 
namely, the 4th and 5th fingers. Our patient's tin
gling numbne s was in the di tribution of the me
dian nerve and therefore was atypical. The Adson 
test hou Id be performed if a cervical rib is sus
pected. The Adson test estimates the volume of 
the radical pulses in various postures and posi
tions of the shoulders and neck. 

Choice of treatment is still a debatable issue. 
The three accepted treatment plans are: 

1. Conservative management with intravenous 
heparin sodium, oral warfarin sodium, rest, 
and elevation. I 1.12 

2. Surgical management with thrombectomy 
and release of extrinsic pressure by either cla
vicular re ection, division of the anterior ca
lene muscles, or resection of the first rib or 
cervical rib. I •7 

3. Interventional radiological lysis of the throm
bus using streptokinase or urokinase. 2

•
8 

Conservative management is aimed at prevent
ing further thrombus propagation and trying to 
keep the collaterals patent. 12 However, there is an 
II percent chance of pulmonary embolism I and a 
60 to 85 percent chance of such residual symp
toms I as swelling, easy fatigue of the arm, pain on 
prolonged u e, and tingling numbness. We be
lieve that athletes with "effort" thrombosis should 
be given the benefit of aggressive treatment as 
early as possible to prevent these sequelae. 
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Conclusion 
Our case emphasizes the importance of screening 
for risk factors of "effort" thrombosis in the pre
participation sports physical examination. Future 
studies need to compare long-term outcome and 
risk of complications for each treatment choice. 

We appreciate the assistance of Mr. Wayne Wagner, Head 
Athletic Trainer at Creighton University. 
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ANNOUNCEMENT 

The second examination leading to a Certificate of Added Quali
fications in Geriatric Medicine will be administered to Diplo
mates of The American Board of Family Practice and The Ameri
can Board of Internal Medicine on April 20, 1990. 

The application period will extend from July 1, 1989, to Novem
ber 1, 1989. Requirements for this examination are outlined in the 
ABFP, Directory of Diplomates, 1989 (pgs. xiv and xv). 

Applications may be obtained by writing to: 

The American Board of Family Practice 
Geriatric CAQ Registration 

2228 Young Drive 
lexington, Kentucky 40505-4294 
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